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Appendix
(P
Customer's Checking Criterion
(customer required)
Z PRt (B RIED:
9 By Grepow's Testing Criterion for Lithium Polymer Battery.
AR it R A PR 2 ) R G 6 s v
O By Customer's Testing Request and Criterion (Customer must supply.the checking criterion)
Fege FESRA S (FR IR TR RS
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1 Scope and standard & F Vi Bl S K B8 A v
1.1 Scope EFTEE
This specification is applied to battery manufactured by Shenzhen Grepow Battery Co.
A7 i AR A5 3E TR AR i B BR A mIHR B B 7 it
1.2 Standard {K#EbrvE
This product complies with National Standard GB31241-2014/GB/T 18287-2013 {Lithium ion cells and batteries used
in portable electronic equipments Safety requirements) of PRC.
ARFE AR bR e NI AN E [E S bR GB31241-2014/GB/T 18287-2013 (fHi4f 20 77 i FH 4L 25 1 FlLI,
A 2H 224 HK ) o

2 Specification /= B A%

2.1 Battery Diagram 22V Ty = 2
-t A
— B ‘ ’» J7 G - ‘ F
] || vy i
[ il
]
L
\ W \ 4‘—‘——— T
2.2 _Battery.Parameters Eiii >4
Item Tl H Type 51 FrifE Standard Note %

T Thickness & & 10.2+0.3mm Does not contain bloat
W Width % & 106+1.0mm
L Length £ J& 159+1.0mm
A Tab Width £ H-35 & 3540.2mm

P

ZH B Tab Length #% H-4h &z K 20.0+1.0mm

Parameters

C Tab Thickness ¥ E-J& & 0.3+0.02mm
D Center distance of tabs 1% H-H1.0a 55+ 1.5mm
E Deep groove 1 fEVR 1 6.240.15mm
F Deep groove 2 &K 2 3.20+0.15
G Sealant Length #% H-i% #h 5 K 0.2~3mm
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2.3  Battery performance Hih {4 BE
No. Item il H Type -8 Standard FrfE Note #%7F
) Nominal Capacity (Typical) 0.2C,cell4.35-3.0V
1 Caggy PERRZE R (LB 20000mAh @23+5°C;
= Minimum Capacity f:/N 5 & 19500mAh
5 Voltage Nominal Voltage F5# HLJE 532V 14S1P(-+PY & —3)
Lk Shipment Voltage H 5% 1% 52.5~54.6V
3 | Impedance AP | AC Impedance A2 i PN FH <15mQ IKHz AC Method
" Constant Current and
Charge Mode 78 FEAA ce-Cv Constant Voltage
Charee Charge Voltage Limit 75 F HE & R il 60.9V Upper limit voltage
4 %%g Standard Charge Current 4A(02C) Charge Time: 7.5
P ¥HE 78 FL FELRL i h(Ref)
Fast Charge Current 3% 78 FE LR 100A(5C) E(h;;f‘): e 04
. . - Constant Current
Discharge Mode /it 5 2 DC Discharge
Discharge Cut-Off Voltage cell 3.0V@0.2C L limit volt
TR AL FEL cell 3.3V@z=0.5C | ~OWer it vottage
Standard Discharge Current 4A(0.2C) Discharge Time: 270
Discharge (ARG GEE ' min(Ref)
> T Conventional Maximum Sustained Current L60A Discharge Time:
AR O RFAE FL 6.7min(Ref.)
Max Continuous.Discharge Current 130A Discharge Time:
I R AR T e L <Imin
Peak Discharge Current . .
. " . <
W L i P 300A Discharge Time <3S
Standard Charge Temperature
N . 5~60°C <0.
il 75 R 02€
T4 | Charge |FastCharge Temperature 10~20°C <
i | | e AR =1e
work Fast Charge Temperature 20~55°
. - ~55°C <
® | Tem e 75 M 3¢
perat : Standard Discharge Temperature 0o
ue | DISCOE | ot i >-ovC
ey Max Continuous Discharge Temperature 10~50°C F I AL B 80°C i %
OGN 15 G IR
, Storage <7days, <7 R >54.6V Temperature: 23+5°C;
ﬁﬁ% for ]ong time {Q,ﬁﬁ 52.5~54.6V Humidity: 75<%RH;
8 weight B & - 7900+300g

Notice: Please do not assemble the battery privately, Parallel charging for two packs of batteries maybe lead to short
circuit or ignition. If no otherwise specified, an interval rest time is 30min between charging and discharging.

ER: TEZFAE AR, KA R IR AT S, A T REIE B R R RS . S R R B
P Y 70 R T B T[] 89 30 40
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3 Pack Drawing A3~ EHE

fi5k 1/Plugl

B

N[z ]

1 == — - —
] ] G T

IE*&“‘ CANH CAN L ﬁ*&_

MOLEX-46562-2657 S {44 3

77 8% Product parameters :

W1 T H Items bk Standard

ﬁm % JEEEE Thickness(T) 92,5+2mm

I — ] i 1l }%& Thickness(Tl) 103£1.5mm

"o PR o CEE O 5 Width(W) 371 S
C p)
aYaYa e ~ A A Y% Width(W1) 251£1.5mm
L | . K% Length(L) 261+3mm

v W W vt W W
I | —
T W
Product BOM %y BOM
No. 2 F FEE T = = AL | AT
01 F GRPA5A6160 -20000mAh 14 Pcs N
02 TR MOLEX-46562-26572 (%1 3k 1 Pcs
03 ELBR 14S1P ELE#K 1 Pcs
04 PRI HR 14S 1P & REfRA IR 1 Pes
05 GElat TS 854 T Pcs
06 A HEE 1 £

Fric Ab % AR S Eﬁpﬁr@‘}[ﬁéﬂ e
GRPA5SA6160-14S1P —
BPAFR | HEA Ad
wit FEAfRIA | XIBEBE 2177
S| pum | gk | o | IRYITIAR B B ARAT | % i | 8 i
H 1% HLHE WRT SHENZHEN GREPOW BATTERY CO.,LTD
&N A H i 2023-12-1
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4 Protection Circuit Characteristics £537 B B% 4
Protection plate parameters £R37 R 2%
51 H A% (EUE) Z1E
Ih¥E TAEHE 42~60.9V
T AR <25mA
PRI FEIR <600uA
i <100uA
fh ¥t 730 N E YB35
A48T HEL R 40-100mA
I ONib]} 45°C
A [F] R miE s | 7
FLLR AR KA -1000A~+1000A N AR
KRG E +3%
KAE JH 250mS
IR T 50°C
L SR AR KA 0~5V. L
KERE +10mV
KRB 250mS
TR KA VO -40°C~127°C
KNG +3C
SKAEE A 250mS
IR TAERE -40~85C
17 <60°C
T E <95%
Ak Al
K it
A SOC AL 5D +5%
SOH (FF=i%) +5%
T JH 730 CAN
B 1000kb/s
FE 4% 30 K AERT
P RH B+%] C+/P+ 1 Z WK
B-#| C-/P- 10 ==K
B S¥EE
i H "l A4
Wit A= 20Ah
SOH 100%
PEIIEL 0
KA 0AH
gt a L EAE 250u KR4
CERUIRESE 14
PRAR SRR [A] 180S
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PRHR RTC M it J& HA 30min
Byt A FR T TRRAA 3950mV
Py OC P o T PR A 3900mV
B I A R 2= AE 30mV
7 o A R 22 1A 10mV
Py 3 B 1) 1T PR B LRI )R T 2 /N
BRI A R 4400mV
BRI S B AR 4300mV
BRI R A A 2S
FAR TS R L 4400mV
BRI e ORI L 4300mV
BT R AR AE T 2S
FRR B L 3100mV
BRI S E AR 3300mV
FAAAR IR 7 S B 2s
BRI R R LU 2800mV
BRI DR AR L 3100mV
B R R AR AE ] 2s
K EEE 8%
fIC L B 05 B IR 15%
AT A U 1T PR 3950mV.
AEEARE S T LR T PR <3900mV
e E AT & 11 A]> 120 2N
53 1l S L 2700mV R A E<S0V
LR R AR B TE 4 3
T FE AL Tk A R Y 10K NTC B=3435
R R i R B “400A
L % 0 I HeE >500uS
Jai ORA RS 0A Wi 2%
7o HL R % L PR 130A
78 HL R B DR A BR 0A W - 75 £, 5%
70 FL A R AT I 500mS
78 FEL LR LR 60.9V
78 R R A 1 110A 60-65C
70 HL IR AR A AT 2S
FEH IR R E 2 110A 30-60°C
70 HLE L R P A 28
FEHRARORA A 3 110A 20-30°C
78 LI LR AP ZE B 28
R ORY A 4 110A 10-20°C
78 B I IR PR E I 2S
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78 LR AR E S 110A 5-10°C

78 HLE L R A 28

70 HL I T AR A AR 0A Wit 7o L A

J R -200A

TR A B -180A

TS FEL R VAL S A B 2s

70 HL i A 66°C

78 H iR 1 AR A 65°C

?E EE IE/Jm ] %i_lﬁ 2s

78 L L R E 66°C

70 L il R PR E 65°C

70 H il PR A B 28

7o H AR 7 4C

78 IR 15 bR A 5C

7o FA 75 A ) 28

78 B RIR AR A 4C

78 B IR ORI B A 5C

78 F AL R P A I 28

TBCH e e AE 75°C

T PR R iR R R R A 65C

TS FEL PR U A A 28

T AR T 10C

TR 15 A PR A 15C

T A 7 A 28

7 FL I 7 52 254 A7 i S 30s

T FRL [T SRS A7 A S 5S

FoAhF IR s B R | T/

7o L TR 2 A [<560mA
Vmax>4350mV

Note: The above parameters are recommended values for reference, which is subject to minor revision without notice.

H:

Pl ESHONERS B E A HRIET, BARTER
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6. KRG TR
o %%ﬁﬁ

BN HMARGT R EE R, B2 RS RN AR E 2.7V, M HEHEENT 50V
B, RGN BRI, TR PR R A IHE.

B PRS2 TR MR 2. dicBERRE
< %E&ﬁﬁ

BN: 1. ARG TEILET, TEW, fFEREEE 180s, R ANRIRE N, FFRHMIFFRIIFE. 2.
Y4 3 HCHE AR iz, & 30 0B ie 1 vk, RIEdE, S/ k.

B 1 E AR N FEER, JFAL, R ERHENBEAFA R BEA AV R R, AiER

W UIRBBOE R 20 RN CGEREGKI, JRHL, SR EREEIE, A s W A R B S AR

BABEBRTIEE RN 3. RGARHLFLE, URBFEEER, RE FH. 4. RRYHEEEE 3 RHE %

1, D B35 i e A7 A X
> %ﬂj‘ﬁﬁ

WA 1. REEA EREFIL, LRROE R AT E b, 2. BNl (G feKd) FRL G TS 7e O
s

B 1. AR R IR SR A R 2.0 TEIE R HER R TR 180s, iR BRI
& FE B

N NN, AR

BH: IEREFRHEAN, ERERTIRE, R <03A.
& TR

BN RN, KR 2 IS MOS i, HHR>0.3A;

BH: EATCHEER.
& BERE

HEN: TERIREECT, 3 2 ST (B TRR, 8T IS B TR, A 1 FE e R 22 0 B 35 e Z2 T 1T BRAE
B 1. IA BB P o R ] FRAE BT 2 T Rt ) PR ZE 002 21 38y i 1 22 5K DA T BIRAE 5
2. BBl GEEHRHO

& FAE R

HEN: TEARARSCT, 2 BBCR TR T TER, . E BRI A BT IR

B 1 BN RIASIE RS AR TR 2. s Edz syl Gaiz+Kie).
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7 EEIRE
RGB 1T %2 X

A& R G B Bt it
IEFIRES 1 e
(ZS7M 1 1 Hh
TR A 1 1 1 Bl
KRR 1 ARE)
FELTH 2K 1 1 )
FH#ER (50% SOC) 1 1 i

Jod e LR AR e RS R R KT I s 7 S W RS
RGB 524k th LED: H4tLED, HELEDNARERSOC, AR FHHbIEH Gel R, Jclt, @iiEs:,
B2 J5)

RGB 53 L LED:  HLMALTIRIFIRES, 18RI CRI il 264 nT P B2 A8

RGB #Z A LED: Hiflkb 5 2R,

RGB 5240t LED: HiJhSOHAS F Fn L2,

RGB #Z#if4 LED: 521 LED, Hijth HBCERES WERRES, AT . WERR S i%8E B/RSOCH 84T .
KHURFS: I+ KI2SHAHL, LRSS Fdar K% GHl

8 Protection Circuit Characteristics {2378 %45 SOC/SOH B~
BMS 3t it 7 4 AN A LED, w4 8 A5gh iR i & .
Tl oFRIRHE T o FRIEK; RN

v # 1B SOC A BAE T I HEEHRIN:

MR R LEDI LED2 LED3 LED4
0%~12% U $ ° °
13%~24% ) 9 © ©
25%~37% . 4 ° °
38%~49% ° ° © ©
50%~62% * . . °
63%~74% ° ° ° ©
75%~87% > . . -
88%~100% ° ° ° °

v B TR EERR QRTINS EERD:

A A E LED1 LED2 LED3 LED4
0%~12% . . . -
13%~37% i O U a
38%~62% i . . -
63%~94% i * . a
95%~100% ° ° ° °
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16 Performance And Test Conditions H 14 68 S MR %14
16.1 Standard test condition FRHENRR

Unless otherwise specified, all tests stated in this Product Specification are conducted at below Condition;
BRARRE UL, ASKRETS b A A AE DL B S5 kAT
Before proceed the following tests, the battery should be discharged at 0.2C to 42V (cell 3V), cutoff. Unless
otherwise stated, tests should be done within one month of delivery under the following conditions:
Ambient temperature: 2345°C;  Relative Humidity: 75<%RH;
Note Standard Charge/Discharge Conditions:
Charge: The Cell will be charged to 60.9V(cell 4.35V), with 0.2C from constant currfent to constantvoltage, when
the current is 0.02C, stop to charge;
Discharge: 0.2C to42V (cell 3V) battery;
FEHEAT )8 T AT AR 2H B R 0.2C JIE 42V (cell 3V) o QR BARRA &, MR RAE Bt 225 14>
HAHE LT B I AT
MEEIRE: 23+5°C;  HIRHBE: 75<%RH;

VERARE T A -
FeH: B 0.2C HLATE R T HEL A PR HL R 60.9V (cell 4.35V)isE, A [ 76 L, B A 1k FL IR > 0.02C I 1E 7
H

JECHL: BL0.2C FLRIEIR S A 2 PR A s 42V Ceell 3V )4

16.2 Visual inspection #M A2

16.3
There shall be no such defect as scratch, flaw, crackyand leakage, which may adversely affect commercial value of
the cell..

AN SOV ARART S LI AE RE O AL R B RN 22 AR S% . MEJRSE
16.4 Measuring Instrument or Apparatus Jll &2 E K% %%
16.4.1 Dimension Measuring InstrumentJ S5 & 25 B
The dimension measurement shall’be implemented by instruments with equal or more precision scale of 0.01mm.
JUST I 25 R BE S N AN T 0.01 im.
16.4.2  Voltmeter fRAF 1T
Standard class specified in the national standard or more sensitive class having inner impedance more than 10kQ/V
P2 R T SRPR AR T RS 0 R FH R B 1), B F I A BN 2 /N T 10k Vs
1643  Ammeter ZH1T
Standard class specified in the national standard or more sensitive class. Total external
resistance including ammeter and wire is less than 0.01Q.
2 1 T 500 1R 8 R S5 SRR B3 0 i 1), AL LR S HL e RN BERE /N T 0.01€2
1644 dmpedance Meter FEJH |-
Impedance shall be‘measured by a sinusoidal alternating current method (1kHz LCR meter).
P EL 0 8 A5 ) B 1 Dy S VBB Ti:  (1kHz LCRO) .
16.5Standard Charge Discharge SR 70 il
16.5.170¢0: LL0.2C Ly 7o H 42 R FUE 60.9V(cell 4.35V I, BOMEEFRHL, BRI IEH R 0.02C I {5
1EFEH;
Charge:The battery will be charged to 60.9V(cell 4.35V) with 0.2C from constant current to constant voltage, when
t he currentis 0.02C,stop to charge.
16.5.2 Discharge : 0.2C to 42V(cell 3V);
L 0.2C T Z 42V(cell 3V);
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17 Routine Inspection And Testing Of Battery Performance Hijth % 3 SR ET K IR

NO. | Items 5 H Test Method and Condition i /7 ¥2: A1 4% 4 Criteria 251
High Temperature: Storage 2 hrs at 60+£2°C after standard
charge, 0.5C discharge at 60+2°C; Efficiency
i PR AE TS R EAEAE 602°C BB, 2 IR | 291.5%
Discharge 0.5C s
Performance at| Room Temperature: Storage 2 hrs at 20+2°C after standard
different charge, 0.5C discharge at 20+2°C; Efficiency

tempe‘rature ‘ T‘%’?{El *ﬁ?ﬁ% tﬁ)ﬁﬁ%ﬁ?{t‘ 204+2°C H@}$ﬁ¢’ 2 /J\ Hﬁ‘)ﬁ)}ﬁ >98%
AFEE T o.50 fc s

GER e Low Temperature: Storage 4 hrs at -20+£2°C after standard
charge, 0.2C discharge at -20£2C;; Efficiency
iR : FRETR G REAAAE -2042°C I3RS, 4 i s | 270%
0.2C Jif 5

Test condition:

Stepl) Charge: 5C to 59.92V, end current 0.02C;

Step2) The battery temperature drops to 45°C;

Step3) Discharge: 160A to 49V;

Step4) The battery temperature drops to 45°C;

Step5) Cycle from step 1 to step4;

When discharging at 160A‘and the capacity is less than 80% of't

Cycle Life he initial capacity twice, the number of cycles completed is defi

L r‘lec‘l as the cycle life of the battery; >500 Cycle
2% A -

D fHfE LA 5C 7 E]59.92V [Rii 0.02C;

2) HLERE [ 55 <45°C;;

3) MR 160A JHLE] 49V,

4) HL R SA45C;

SOAEES 1D = 4) b,

HLLT60A T HL, AR UDT WA & 80% I, PTsg i

TEABGE UM% BB BRI 75 i s

Test condition:
Step1)
Use the original TA3000 or TA9000PRO charger to fully charge

Step2) The battery temperature drops to <45°C;

Step3)

Take the 20L plant protection machine as an example, and the re
Use Soitic maining 40% of the power of spraying operation is regarded as o
3 1 FE 2Rk ne sortie; =700 Sortie
Step4) The battery temperature drops to <45°C;

Step5) Cycle from step 1 to step 4;

When spraying with a load of 20L, the remaining 20% of the po
wer for two consecutive full-

charge spraying operations can&apos;t meet the maximum spray
ing rate for one sortie, the number of cycles completed is define
d as the cycle life of the battery;

MK AT
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1) i FH i 2 TA3000 B TA90O0OPRO 7 HL 28 78 45 Vi H ;

2) MR R R <45C;

3) L 20L FELRHL B BT AE LRI 40%H EAE A — A4
e

4) IR R R <45C;

5 A1) £4) 15,

MPL 201 FREWHEIEL, S 2 YO B L R R A
20% TGV 2 1 N ARIR B AR BN, B 58 B PR 5L
TE SUNZ Hth (R 2R T 1

High
temperature

4 storage
characteristics

e fif A7

PRUEFIHIE 60°CAEAE 4h, ArifE 0.5C JSHL, Bubrik:
42V(cell 3 V), FFATARAER/ B RAGEE 2 IR, Bl KA Ik
K[

Standard Charge Storage at 60°C degree: 4hs Standard
Discharge 0.5C, Cut-off voltage 42V(cell 3 V), Standard
Charging/discharge 2 cycles, taking the maximum recovery
capacity value;

Recovery Capacity=95%
(First Capacity)

R 7=95% (WIUR%

®)
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Appendix
B3R

Handling Precautions and Guideline For LIP(Lithium-lon Polymer)Rechargeable Batteries
RAE W B 7 BB E 4R R AT ST
Preface
This document of” Handling Precautions and Guideline for LIP Rechargeable Batteries shall be applied to the battery
cells manufactured by GREPOW.
&
AR TEE A T S R R R A R S TR I T A% Fir 2 H s A B 2] AR 7 PR L
Note(1):
The customer is requested to contact GREPOW in advance, if and when the customer needs other applications or

operating conditions than those described in this document. Additional experimentation may be required to verify
performance and safety under such conditions.

P
B A e R R TR SO PSR Ve, BAE SO AIGRE LA S B 15 SRR T re v, N2 S S B R A
Bt e, DR 5 AT R 52 R SEI6IN 12 DAAZ S A A A AR T HOMERE A 22 41tk

Note(2):

GREPOW will take no responsibility for any accident when the cell is used under other conditions than those described
in this Document.

P
Xof TAEM HSCEFRRE LA 25T 1 PR Vil T B BT S 8h SR i, A& B A 153
Note(3):
GREPOW will inform, in a written form, the customer of improvement(s) regarding proper use and handing of the cell,
if it is deemed necessary.
P =
WA EE, AR ER 2 AR R 2 2 o IR A B AR i ) S A i

1 Charging 7 H

1.1 Charging current 7& FE LI
Charging current should be less than maximum charge current specified in the Product Specification. Charging with
higher current than recommendéed value may cause damage to cell electrical, mechanical and safety performance and
could lead to heat generation or leakage.
78 H RV AN 15 B e A IR 0 B K S R . S8 P e T A PR VR S R T 1 R ) A T R
e HUTERER A BE ) 17, I AT RE S S BUR TN -

1.2 Charging voltage 75 L HL &
Charging shall be done by voltage less than that specified in the Product Specification 60.9V (Cell 4.35V) .Charging
beyond 61.6V(Cell 4.4V),which is the absolute maximum voltage, must be strictly prohibited: The charger shall be
designed to comply with this condition.It is very dangerous that charging with higher voltage than maximum voltage
may causedamage to the cell electrical, mechanical safety performance and could lead to heat generation or leakage.
76 FL LR AN A A RS 15 A L R A0E HLR 60.9V (Cell 4.35V), 61.6V(Cell 4.4V) N7E H B R fie AR, 78
FL AR BCTE L R B2 RO S v T UE BN, AT RE 1R F ) SR MR R L LM A 22 A Itk e
R, W] AE S T BUR At -

Notice of Proprietary Property: The Information contained herein is the proprietary property of GREPOW. the possessor
agrees to the following:1) to Maintain this document in confidence, 2) not to reproduce or copy it, 3) not to reveal or publish
it in whole or part, 4) all right reserved.

AP RUR T A T A, A A T IR E T A R . SCHREE AR RN SO AT IR, RE VAT, G DUERT 7 20052
PEI I BRI WA BT ) AR HE . REFMSME .




VR } 1 <Y N = DOC NO.: 017
PRI T A% B 3 HE B A TR A =] REV o A

SHENZHEN GREPOW BATTERY CO., LTD Page 22 of 31

QR-YF-QP-030-017

1.3 Charging temperature 7t H 15 &

5~10C < (0.20)
10~20C < (1.50)
20~55C < (5C)
7C R 55~60°C < 4O
Charge Temperature 60~65°C < (20
65~70°C < (0.20)
AA
e | L
No charging

The battery must be charged according to the specified current within the above ambient temperature range.
FEL LA A B PR 5 s A 2 B S R AT R

1.4 Prohibition of reverse charging Z& 11 % [ 75 H
Reverse charging is prohibited. The battery shall be connected correctly. Thepolarity has to be confirmed before wiring,
In case of the battery is connected improperly, the battery cannot be charged. Simultaneously, the reverse charging may
cause damaging to the battery which may lead to degradation of battery performanece and damage the battery safety, and
could cause heatgeneration or leakage.

IEREZ R IE SR, 2R A e f e A HLTR I DO, IR X Ft AT IR e [T, B ) 78 H e B
RV RO IERE . 24t R IEURR. MHN.
2 Discharging Ji H
2.1 Discharging current Ji F HL iR
The battery shall be discharged at less than the maximumvdischarge current specified in the Product Specification, High
discharging current may reduce the discharging capacity significantly.or cause over-heat.

JHCHEL FLIR AN T AN b v T PR R A, K MR S R U A 2 RO 2 B
2.2 Discharging temperature 5 H15 &

-20<0°C < (0.2€)
NN 0~10C < (0.5C)
LR < (160A) 4
Discharge Temperature 10~50°C < (180AY Hi4E<1min
50-60°C < (J60A) i ZIAF] 80°CH LA

Excessively low; excessively high temperature or discharge not within the specified current range may lead to battery
ailure or other conditions.
AR I Rl 5 BN E R L IAE DX T TS FERE 7 A 3 S50 R Tt 2 R0t I AR DL

2.3 Over-discharging 5
It should be noted that the battery.would be at over-discharged state by its self-discharge characteristics in case the cell
is not used for long time. In order to prevent over-discharging, the battery shall be charged periodically to maintain
between 52.5V (cell 3.75V) and 54.6V(cell 3.9V)Over-discharging may causes loss of cell performance, characteristics,
or battery functions.The charger shall be equipped with a device to prevent further discharging exceeding a cut-off
voyage specified in the Product Specification. Also the charger shall be equipped with a device to control the recharging
procedures as follows:
The battery pack shall start with a low current (0.01C) for 15-30 minutes, i.e.-charging, before rapid charging starts. The
rapid charging shall be started after the (individual) cell voltage has been reached above 3.0V within 15-30 minutes that
can be determined with the use of an appropriate timer for pre-charging. In case the (individual) cell voltage does not
rise to 3.0V within the pre-charging time, then the charger shall have functions to stop further charging and display the
cell/pack is at abnormal state.
i EE RN, ARG A, el BE 2 FH LT AR R E AL T 2RI O ARES . DB IR
KA, BEIBR ST, B EELERRE 52.5V(cell 3.75V)&E 54.6V(cell 3.9V)2 I8, £ SEEIERE.
HB T RERIRE K . 7o R A A 2 B R BT 1E A O B AR T A AR e B RIUE kb i T . BEAh, FEHLERIE N A e
HUAPEES R, DRIT:
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R AE PO A L2 AT, BESERA— N (0.01C) TiAEHL 15~30 708, DUME (R4S HSHHEIAE] 3.0V DA
L, FEHATHOETS . AT IO SR SE I s AP IR AN RAE TS FAUE I TR A, S0 R B RS ATS
ATHEI3.0V PLL, FEHEFRAER (I T — PPl e, JF B iz/ Bt IR AL T AR IE R RE .
3 Storage ' fF

3.1 Storagecondition f& 74
e The battery shall be storied within -20~35°C range environmental condition;
o If the battery has to be storied for a long time (Over 3 months), the environmental condition should be:

Temperature: 23+5°C, Humidity: 75<%RH;

e The voltage for a long time storage shall be 52.5V~54.6V(cell 3.75~3.9V) range. Full charged storage is prohibited;
o R At AR S5 A ZBAE-20~35°C IV TRl AT 5
o KIIfFft Il GBI 3N ) JE TN : 23+5C. MEEN: 75< %RH AR EE
o WA HLJT N 52.5V~54.6V(cell 3.75~3.9V), Z& 1L Ak 17

3.2 Activate method ¥iE /£
o Please activate the battery once every 3 months according to the following method:

¢ 0.2C charged to 60.9V(cell 4.35V), rest 5 min, then 0.2C discharged to with 42V(cell 3V), rest5 min, 0.2C charged
to 54.6V(cell 3.9V).

o THEERG 3 AN 4% T TR RO HL i — K
¢ 0.2C WHLAE 60.9V(cell 4.35V), HHE 5 7%, SAJEH 0.2C i ZE 42V(cell 3 V), FHE 5 74P, 02C
54.6V(cell 3.9V).
4 Handling of Cells Hh#E/EE R F N
4.1 Handling Y& IR

o Since the battery is packed in soft package, to ensure its better performance, it’s very important to carefully handle the
battery.

o T HIBJE T EEE, JPRIERIIVEREANSZHLE, W2/ 0Xf VAT HRAE
4.2 The protection of soft aluminum foil £5§¢ .25 PRI B
e The soft aluminum packing foil isivery easily damaged by.sharp edge parts such as Ni-tabs,pins and needles;
e Don’t strike battery with any sharp edge parts;
o Trim your nail or wear glove before taking battery;
e Clean worktable to make sure no any sharp particle;
o I EBARL D HRGIIAE 107, HWER S, REL
o 25 11 FH OB F (LAl fit v v
o BB I, AR IBET 45 el b &
o NIE T TAFIAEE, WG AR AE s
4.3 Foldingedge #1121
e Thefolding edge is form in battery process and passed all hermetic test;
e Don’t open or deform folding edge;
o ITRLAE F AR R e T T S IR
o ZEUEFT T Bl AT
4.4 Mechanical shock HLERIE
e Don’t Fall, hit, bend battery body;
o ZE 11 A SRS T Rt
5 Battery Housing Design HAMNR ¥
5.1 Shell design 4t 521t

e Battery pack should have sufficient strength and battery should be protected from mechanical hock.
e No Sharp edge components should be inside the pack containing the battery.

o HLTANTE NAT AL FRIALAE P LA DRAIE L P 388 s S A2 Ul
o S TE N R HUES I R AN AT BRI )T A o
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6 Notice for Assembling Battery Pack it ZH 3B FH

6.1 Tabs Connection 1} E-Ff1 £

o Ultrasonic welding or spot welding is recommended to connect battery with PCM or other parts.If apply manual solder
method to connect tab with PCM, below notice is very impor tant to ensure battery performance:
¢ The solder iron should be temperature controlled and ESD safe;
o Soldering temperature should not exceed 350°C ;
e Soldering time should not be longer than 3s;
o Soldering time should not exceed 5 times Keep battery tab cold down before next time soldering;
o Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx.100°C.
o SR B P B MR 42 B IR SO SROE 1 R 5 R P B S LR B B 2y . B E, JUEE LN F
T, DARAEHLE R T RE -

o SRR L FBE T 455 RE B i
o JEERIR AN REREIT 350°C;
o DIJRIN A ANBEERL 3 70
o DR IEABEREL 5 )
o WIRER T Vo 2 )5 PR AT 083, BRI b BB, & T 100°C 2 F E SR,

6.2 Battery fixing B 223
o The battery should be fixed to the battery pack by its large surface area.
¢ No cell movement in the battery pack should be allowed.
o N LT FA) B8 T 22 B AE AP TE I o
o I ANMSAEST NI BN

7  Others LB

7.1 Prevention of short circuit within a battery pack HLh5EE% Fif7
Enough insulation layers between wiring.and the cells shall be used to maintain extra safety protection.
25 U W) R B A%, RPN 4

7.2 Prohibition of disassembling J=&EH7 51 Hijth

7.2.1 Never disassemble the cells fEAT 1715 BAF 7 E) Fith
The disassembling may generate internal short cireuit in the cell, which may cause gassing, firing, or otherproblems.
PRED el T RE 2 B EOAIALRS, NS SR, B R R
7.2.2 Electrolyte is harmful B i H 5

LIP battery should.not have liquid from electrolyte flowing, but in case the electrolyte come into contact with theskin,
or eyes, physicians shall flush the electrolyte immediately with fresh water and medical advice is to besought.
AW R i P B RS Y F AR AET — A R AR T R A 3 Bk L R BB AR e R AL, BT
BT P9 7K gt FEL AR VB MR

7.3 Prohibition of dumping of cells into fire FERE B B\ K
Nevgr incinerate not dispose the. cells in fire. These may cause firing of the cells, which is very dangerous and
isprohibited.
FEARGIIEBLS , AFRle r ihaloht i i N ko, S5 ik, IXRARHfER), NAgaxizEit.

7.4 Waterproof feature B /KAF/E

The battery has no waterproof function, do not sprinkle liquid on the battery or put the battery into the liquid. The liquid
means water, juice, coffe or other corrosive liquid and so on.

R S5 A AN LR IR D o 175 AN 0T FEL Tt 3 1D 89 VA A Bl e R IR AE VR b, BLIREANER 00K i
K ok CR¥T wmHESED  BEHAbAT P P 44

7.5 Battery cells replacement E s ) 58 #t
The battery replacement shall be done only by either cells supplier or device supplier and neverbe done by theuser.
S e FELUS T Y RO I B A BERE R S A, TP AN EAT R

7.6 Prohibition of use of damaged cells 2% [ F 2L 4 5K A B i
The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such asdamages
in a plastic envelop of the cell, deformation of the cell package, smelling of electrolyte, electrolyte leakage and others,
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the cells shall never be used any more.The cells with a smell of the electrolyte or a leakage shall be placed away from
fire to avoid firing.
P L 7 3 o R v AT B R A SR R TR, A R A A A R R AR, A e T R B TR, AR
i, B R, AR SS, RIS . A R BISOA FEAAARUVR ) R R S K Y
LIEE S K o

7.7 Other The Chemical Reaction & {422 )z Bi
Because batteries utilize a chemical reaction, battery performance will deteriorate over time even if stored for a long
period of time without being used. In addition, if the various usage conditions such as charge, discharge, ambient
temperature, etc. are not maintained within the specified ranges the life expectancy of the battery may be shortened or
the device in which the battery is used may be damaged by electrolyte leakage. If the batteries cannot maintain a charge
for long periods of time, even when they are charged correctly, this may indicate it is time to'change the battery.
TR R R A 2 S B = A v e, B PR RE S BN ) AR 22, RS e B IN) [a) il 7 T AN . 538k, & A& RER)
T, ARTE R R ORI, A A AN AR A AR 5 R 2 VG [ BRI, 23 s> me b 3 R A
B AR DGR B BT R RO AR . RIE 78 A IR, VRN (8] AV RE 7 78 L, AR S Fb 1

7.8 Note JFi=:
Any other items which are not covered in this specification shall be agreed by both parties
AEATA A AR B S R E 56K, BT PR E -

8 Warranty Terms i & 5k#K

o Battery warranty conditions: within 12 months after battery is shipped from Grepow warehouse.

e Under the conditions of quality assurance, Grepow is responsible for the quality problems of the product itself; produ
ct quality problems caused by customer misuse or destructive testing are not covered by the warranty.

o Any battery quality problems caused by use (including,but not limited to charging, discharging, storage) that do not ¢
omply with the parameters specified in this spe€ification are not covered by the warranty.

o AHLHM ARG TS 12 4N H AW,

o TERFE IR SFAT T H 77 it A B 10 o . i A, e ] S0 1 22 7 Ok P R P a7 2 P 7 i J 2 ]

ANHEJ5i PRV A5
o (EFTAIARF S A RS SHON R L (BIEEARRTE TS AL TR AT DU 3 A ) Rt o B [, A iR
TRV A -
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Appendix 2
3% 2

1 Ju
A EERGR TR (BMS) 54N L.
BTG N 754531 GRP 4B AT

2. ARif
*3-1 ARIE
Aifs R U
BMS Battery Management System HLIBE 1 R 4t
CAN Controller Area Network 15 fil] #5 J7 43¢ [ 2% [F] i A& — P TR o
3. ZEIHY
(CANBUS Mt v2.0+1 SCRR.pdf)
4. HE X

4.1. E-UAVCAN P}
E -UAVCAN Bl TF5#E CANBus 2.0B Hrils FET 29bit (i FEMi. I8 iFE %N 1000Kbps.

£ BIJ o3 ; J ;I-

€0 10 - ) - - O 0 mauu---»----n: EEREN

; - g L)
10 MSRB I LSH 3
- .| |~ .1 |‘4 E h"I _.‘I » bils

HRL L A IK DI M 2
4.11. ID field

£ E -UAVCAN i, ATAHE] T CANBus H5E SLRUEEML, - B BBl i K ok fedar. - Befl R 2dis
UE SCHC LR A 3K

Message frame

Service not message
Source node ID
CAN IDbits  |28[27|26]25] 24| 23] 22] 21 [20[19]18]17]16]15]1a] 131211 ]10] a8 7|66 ]a]3]2]1]0
Allowed values 0 1..127
CAN ID bytes 3 2 | 1 0

Field name Priority Message type ID

In the case of a message broadcast transfer, the CAN ID field of every frame of the transfer will contain the following fields:
| Field | Bits | Allowed values | Description |
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Priority 5 0-31 BN = S 240

Message type ID 16 0x1092 AR AR

Service or message 1 0 0x 1092-—--EA7 N 05

Source node ID 7 1...127 0 2RI, ARE—AREMT A,

H & 19 45 1d;

%  BMS ZRIA Source node ID N 0x16.
4.12.

CANBus2.0B i€ CAN 22 f&4 s — Wik Az 8Byte. W1 T K fis:

CAN payload

start of transfer
. End of transfer
Field hame Transfer payload
Toggle
Transfer 1D
Payload byte Up ta 7 bytes Tail byte
Bit position 7|6 (a4 32([1]0
E-UAVCAN Hi305E, ¥ Payload [f] 8Byte %Il 5 A5 :
Field Field Description
Transfer payload Actual payload of the transfer
Tail byte The last byte of the CAN frame datafield that contains auxiliary fields of the
transport layer

H 1 Transfer payload 24 SEFrf i) payload 4%, Tail byte U0 7 DL RS B

Field Bits Description

Start of transfer 1 See below

End of transfer 1 See below

Toggle bit 1 See below

Transfer ID 5 The transfer ID value

multi-frame transfer:
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Multi frame transfer
Transfer payload CRC ; .
Data g o Low byte | High byte First 5 bytes of tré”Sfer payload [t Tl e s,
AN fram CAN frame data field End of trarsfor = 0

Data field of the
following CAN
frames except

the last one

B bytes

Byte0 | Byte1 | Byte2 | Byte3 | Byted | Bytes | Bytes | Byted

Next 7 bytes of transfer payload

Tail byte

CAN frame data field
B bytes

Byte 0 | Byte1 | Byte2 | Byte3 | Byted | Bytes | Bytes | Byted

Last N bytes of transfer payload

Toggle =0

Tail byte flags:
Start of transfer =0
End of transfer =0

Tail byte
Data fild of the nellql Tall byte flags:
last CAN frame CAN frame data field Start of transfer = 0
MN+1 bytes End of transfer = 1
Byte 0 | | Byte N-1 | Byte N
4.1.2.1. Start of transfer

For multi-frame transfers, the value of this field is 1 if the current frame is the first frame of the transfer, and 0 otherwise.
4.1.2.2. End of transfer
For multi-frame transfers, the value of this field is 1 if the current frame is the last frame of the transfer, and 0 otherwise.
4.1.2.3. Toggle bit
For multi-frame transfers, this field contains the value ofthe toggle bit, which is specified above.
4.124. Transfer ID
For all kinds of transfers, this field contains the transfer ID value of the current transfer.
The value is 5 bits wide, therefore the allowedvaluesrange from 0 to 31, inclusively.

4.2. BMS i@ i\ message
name Data Type ID message type | description note
info 0x1092 Message | Wb LM B, @ | 4HZ, [ T L
Fi: T Hidms, HES | Rk
gmid, FEIREE AR, BRI
#62.1.
FrA B S EE Hds 340 T kg P gk, —IRq&is 7 4N R
4.2.1. Info(0x1092)
otk 128
FEB& it B K% (bytes) Cgas
INEE K KT short 2 solopsokofok
7Y 5 G R KA short 2
FEL Vb R R AN unsigned short, AL (mv) 2
7080 HL AN short, HAL (10mA) 2
W SR, fEURH
RV KHA short, BAL (1°C) 2
HEH 257K unsigned short, AL (%) 2
&R 2Ky unsigned short AL (RED 2
f FEIR B KAy short, AL (%) 2 A TR EEL A, 25 e o 48 90 AT AR R
LI 1AL A unsigned short, FAL (mv) 2
Fyh 2 Z5A4 K unsigned short, A7 (mv) 2
b 3 B Z5A4~ unsigned short, A7 (mv) 2
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I 4 L ZHK unsigned short, HAL (mv) 2
b 5 H 2K$M K unsigned short, A (mv) 2
b 6 HL MKy unsigned short, A (mv) 2
iyt 7 L 2Ky unsigned short, AL (mv) 2
iyt 8 LR 2594 unsigned short, AL (mv) 2
it 9 HL 25/ unsigned short, A7 (mv) 2
R 10 H R 257K unsigned short, A7 (mv) 2
BB 11 H 25K unsigned short, AL (mv) 2
FEHE 12 H 25K unsigned short, AL (mv) 2
R AR K7y unsigned short, A7 (mAh) 2 0
F b 3 R Y K7y unsigned short, A7 (mAh) 2 0
EUSEES Uint32 4 B RN — PP RIS
HLIh P51 AN char 16 l
ik 14
FE P KJZ (bytes) HTE
IRGE TR A short 2 skl ok
b S gRAY | 25800 short 2
EEMIEENA 27y unsigned short, AL (mv) 2
FRTBCH B HANy short, Hhi (10mA) 2
VE: IEHGRH, fEURH
FRIR KA short, BA7 (1°C) 2
HEH 7 KA unsigned short, AL (%) 2
TEFR T3 A0 unsigned short FAL (RED 2
18 IR KA short, AL (%) 2 AR P Ab 2R 1 R 50 BT A ik
FEVh 1 R AN unsigned short, HAL (mv) 2
Hth 2 H R 4 unsigned short, Bf7 (mv) 2
FaIth 3 HLFE KA unsigned short, FAZ (mv) 2
FIth 4 HLFE KA unsigned short, FAZ (mv) 2
Fh 5 L FHN unsigned short, HAL (mv) 2
B 6 H 24 unsigned short, B (mv) 2
B 7 H 2% unsigned short, Hf7 (mv) 2
B 8 i 254 unsigned short,” Bfii (mv) 2
B 9 H KMy unsigned short, AL (mv) 2
FER 10 H 2Ky unsigned short, AL (mv) 2
HER 11 H KMy unsigned short, FAL (mv) 2
R 12 H 24y unsigned short, FA7 (mv) 2
R 13 H 2Ky unsigned short, AL (mv) 2
R 14 H | 2Kk unsigned short, AL (mv) 2
IR gy 2% unsigned short, 47 (mAh) 2 0
bR A E | 2804 unsigned short, BAZL (mAh) 2 0
HRER Uint32 4 BARR —MEREMRES
HF 515, KA char, 16
T FrA A2 /M
Wt 18S
FE i B K (bytes) HiE
IBGE k= KA short 2 sokkskklokok
LI 5 G i A short 2
EEMIEEN A 254 unsigned short, Hf7 (mv) 2
FETBCH B RN short, BALL (10mA) 2
W IFHGeE, Ui
YR K7y short, BALL (1°C) 2
NN E R /% unsigned short, Hf7 (%) 2
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a5 24 unsigned short Bf; (RED
18 IR KISy short, AL (%)
BV 1 R 2K5M Ky unsigned short, AL (mv)
Hth 2 H 2Ky unsigned short, AL (mv)
Hdth 3 HL R 2KAN unsigned short, A7 (mv)
Y 4 B K4 unsigned short, B (mv)
Fdth 5 HL R 250 unsigned short, HA. (mv)
F 6 FLE 267M% unsigned short, BAL7 (mv)
H 7 LR 26M% unsigned short, BAL7 (mv)
Hith 8 Hi [ 27y unsigned short, AL (mv)
Hdth 9 HL R 27y unsigned short, HAL (mv)
b 10 & 250 unsigned short, HA. (mv)
FE vl 11 F R 2K#°4 unsigned short, Bf7 (mv)
Lyt 12 % K4 unsigned short, Bf7 (mv)
b 13 H 2Ky unsigned short, A7 (mv)
b 14 H & 2Ky unsigned short, AL (mv)
FEh 15 H & 2Ky unsigned short, AL (mv)
b 16 H & KMy unsigned short, AL (mv)
FEh 17 H 2KH Ky unsigned short, AL (mv)
b 18 H & KMy unsigned short, AL (mv)
i AR 2kH4 unsigned short, Hf7 (mAh)
R R 2kHy unsigned short, Hf (mAh)
HBRER Uint32
MY IR HKIH char

IR Bt A A P 2 20 T A R

o

0
B FoR - MEHRE R RS

AN DN (DD NN [N N[N [N [N NN

(2]

T T I /N

43 %iEjl:—L Elll_} EJ%

Bit ID description Note

Bit0 SERILHTIES UK S 1R R KR
Bitl SERILEORIT] 0~ 7~ AT B 1R
Bit2 7T

Bit3 L GERRY

Bit4 SRR

Bit5 A FL

Bit6 B 2RI

Bit7 B RER IS

Bit8 iy VM

Bit9 7o R

Bit10 TR

Bitl1 HL V) R A B I

Bitl2 AR JE%E 78 HL AR FE H

Bitl3... Bit31 {58

T A IR /N
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5. B
Bt CRC Hik
#define CRC_CCITT_INIT OxFFFF
#define CRC _CCITT POLY 0x1021U

void CCITT CRC16Init(uint8_t const * bytes, uint16_t len)

{

CCITT_CRC16 =CRC_CCITT_INIT;
CCITT_CRC_ARRAY (bytes,len);

}
void CCITT CRCStep(uint8_tbyte)
{
uint32 tj;
CCITT_CRCI16 "= ((uint16_t)byte <<
8); for (j =0;j <8; j++)
{
CCITT_CRC16=(CCITT_CRC16 & 0x8000U)?((CCITT_CRC16 << 1)~ CRC_CCITT_POLY):(CCITT_CRCI16
<<1)
}
}
void CCITT _CRC_ARRAY (uint8_t const * bytes, uintl6. tlen)
{
while (len--)  CCITT_CRCStep(*bytes++);
}
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